Altered physiological responsiveness and decreased cyclic AMP levels in rat atria after dietary cod liver oil supplementation and its possible association with an increased membrane phospholipid n-3/n-6 fatty acid ratio.
Rats were given a cod liver oil supplemented diet and a standard diet for 4 months. The cod liver oil supplementation resulted in a marked increase in the 20:5(n-3) and 22:6(n-3) fatty acids and a marked decrease in the 20:4(n-6) fatty acid in phosphatidylcholine and ethanolamine of the atrial membrane. Atria from the cod liver oil treated rats showed a marked decrease in contractile force, heart rate and cyclic AMP (cAMP) levels under basal conditions. Stimulation with noradrenaline (1 X 10(-6) M) during high oxygen saturation and reoxygenation resulted in an equal increase in the mechanical responses of the two groups in spite of the significantly different levels of cAMP, whereas in hypoxia, both the cAMP level and the contractile force were significantly lower in the cod liver oil treated group. These results indicate that changes in the fatty acid composition of heart membrane phospholipids is associated with changes in adenylate cyclase activity and physiological function of the rat heart and that an increase in the n-3/n-6 fatty acid ratio in membrane phospholipids of the heart results, when oxygen is abundant in enhanced cAMP-independent contractile activity.